A single amino acid substitution in a recombinant G protein vaccine drastically curtails protective immunity against respiratory syncytial virus (RSV).
Recent studies have indicated a dominant T cell epitope located approximately between amino acids 184 and 203 on the respiratory syncytial virus (RSV) G protein. Using an Escherichia coli-grown plasmid vector encoding a fragment of thioredoxin (Trx) fused to a central region (amino acids 128-229) of the RSV G protein, we employed site-directed mutagenesis to investigate the importance of selected amino acids on vaccine efficacy. By changing two amino acids Arg 188 and Lys 192 to alanine, the ability of the Trx-G 128-229 fusion protein to protect mice against RSV challenge was virtually abolished. Mice immunized with the double mutant protein showed low levels of neutralizing antibodies and no pulmonary eosinophilic infiltrate, in contrast to that observed in mice immunized with wild type protein prior to RSV challenge. While less effective than the double mutant, mutation of either Arg 188 or Lys 192 to Ala drastically impaired the ability of immunized Trx-G 128-229 to induce neutralizing antibodies and to elicit pulmonary eosinophilia associated with RSV challenge. Despite low levels of virus-neutralizing antibodies, G protein-specific antibodies were detected by Western blotting in the sera from mice immunized with either of the single mutants (Arg 188 or Lys 192) but not the double mutant. Finally, immunization of mice with truncated forms of the Trx-G protein, showed partial protection against RSV challenge with Trx-G 128-188 but not with Trx-G 189-229. Taken together, the results indicate an important role for Arg 188 and Lys 192 in the induction of protective immunity and priming for eosinophilia against RSV. Furthermore, while the dominant protective linear epitope on the RSV G protein requires an intact sequence around Arg 188, there are additional, but less potent, protective epitopes upstream of Arg 188.